Pancreatic islet function in nondiabetic and diabetic BB rats.
A decreased acute insulin response to glucose in islet cell antibody positive humans predicts diabetes. Because the dominant mechanism leading to decreased in vivo acute insulin response to glucose remains unclear, perifused islets were examined before and after diabetes onset in BB rats to assess the role of glucose sensitivity on insulin secretion in individual islets. Islets from normal WF rats, diabetes-prone rats without inflamed islets, diabetes-prone rats with inflamed islets, and diabetic rats were studied at 2.0, 8.3, and 16.7 mM glucose. Immunoreactive insulin from WF islets at 16.7 mM glucose was 0.15 +/- 0.02 ng.0-7 min-1 x islet-1 for the first phase and 1.00 +/- 0.05 ng.7-20 min-1 x islet-1 for the second phase of biphasic secretion, compared with basal secretion of 0.10 +/- 0.03 ng.20 min-1 x islet-1 at 2 mM glucose. Diabetes-prone noninflamed islets showed a 0.20 +/- 0.03 ng first-phase secretion, a 1.32 +/- 0.13 ng second-phase secretion after 16.7 mM glucose, and 0.093 +/- 0.02 ng.20 min-1 x islet-1 at 2 mM glucose, indicating no intrinsic BB rat strain secretion abnormality. Diabetes-prone inflamed islets had secretions of 0.35 +/- 0.02 ng during the first phase (P < 0.05 vs. WF) and 1.78 +/- 0.29 ng during the second phase (P < 0.05 vs. WF) after 16.7 mM glucose, with 0.24 +/- 0.08 ng.20 min-1 x islet-1 at 2 mM glucose.(ABSTRACT TRUNCATED AT 250 WORDS)